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A method of selectively reforming an inorganic material containing rare 
earth metal and/or transition metal by irradiation with pulsed laser beam is 
disclosed in both of Dl and D2. 
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(57) Abstract 

An inorganic material (3) containing 
rare-earth ions and/or transition metal ions is 
irradiated with a pulse laser beam (1) whose 
focal point (2) is inside the inorganic nnalerial 
(3). The inorganic material is a glass or crystal 
consisting of one or more of oxides, halides, 
and chalcogenides. The rare-earth ions include 
ions such as of Ce, Nd, Pr, Sm, Eu, Tb, Dy, 
Tm, and Tb. The transition metal ions include 
ions such as of Ti, Mn, Cr, V, Fe, Cu, Mo, and 
Ru. When the focal point (2) of the pulse laser 

beam (1) is moved relative to the inorganic 

material (3), a region of predetermined pattern 

where the ionic valences have changed is 

formed inside the inorganic material (3). The 

pulse laser beam preferably has a pulse width 

of below 1 picosend. Though the valences of 

the rare-earth or transition metal ions change at 

and around the focal point (2), they do not 

change in the other regions. Therefore a 

fS:!'::;^ SLi! irSrSuch a processed inorganic materia, has a specific region thercinside where optica, character.sUcs 
arc sXtively cired Ld hence is as. e.g., a memory material featured by the changed opt.ca. characteristics and a funct.onal 

material for light-emitting devices. 
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'^-^■m''^ytm.m^ntzU.Pfi'^^it. ii^mA^t^^ (02) =fefflv^-L, iK:S:4oon 

w > X 6 St/^ ^ --f L- > X 5 ^mM k*- A X^'J V 8 J; o T^m,-^b°y 
;U 9 ± H^g^ $ n -So 13^*4 3 ® m^t® 7 U,'51-A> 6 ^ L A^^ta^ k° V - 9 

(b) *^l#e.nfco 'ifi.ye-^-^:^ b-'^ (a) (b) ^tbg?-r*>;*. f 
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1 ^tm3 [Hmzm^m^-r^ z t rm^t,^^ 2 h'>s:cd^(d e u > ©m^*- 2 (ka^ ^ 
5 mmmz ■■ 

Il^:t>c7)iij^*-A 1 • 3 5^;U?-6. Mg'": 10^;^%, C a : 2 0 S 
r'": 1 0^;V'%. Ba" : 10^r;U9-5, Y = " : 14^;l'%, Sm""" : 1 l^-T ^j- 

Fz . CaFz. SrF.. BaFz, YF3 . E u F3 ISif4=fcff*L@S^Lfic l^*4S 

fNSI3n/cij«:t43;;;r*L. ^ife^J 1 1 2 0 7 x A h 

15 ^Jf)32 00kHz, i'^fel 1 OOnmWv^;bXb-¥)tl ^fflV^T, \i- 9 :j.-iF-)V^-'m 

20 <7)^c7)Sm 'f ;^■>-«^lffi^*5 2^ffi;^)^P>3fag^Ia"^bLTV^i)r i;^5i^.L/co */i> Ce-f^ 
Nd -f^t^. I'x^^^y. Eu-Y^J-y. Tb'1':*y, Dy^^>\ Tm-f:^^, Yb 
'f:t>, Ti-fTl-^. Mn^^ty, Cr'f:ty, V-frtV, F e -< * C u ^ M 

25 5IS£#'J3 : 

C e^'^ 1 t;i^"-oi-<^A 1 F3 : S r F2 : L i F= 1 : 1 : 1 (^Atk) ©il^^B^B*: 
1 ox 1 0 < 5mmJ3SDXL, Tt-^WS L/cS^*4^ffl;i; b/i. - t75|i<;^ 3 irlf^ *JS#>J 
1 H \^Mt^tS'AX>-.}V7.^^ 1 2 0 7 X A h ?iK ISJii L/AJK^ 2 0 0 kHz. j?i:fi: 5 5 0 n m 
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3. i*&±m-l'^>i:LTC e>f Nd^':t>, Pr^^J-y, SiTH'7t->', Eu-fTt-y. 
Tb^^fy, Dy-r^ty, Tm-rTl-y, Tb^^yco 1 ®X«2S.U±%^ti'feW 

4. ^y^ LTT i ^:ty, Mn^^>, Cr Y7i-y, V^^y. Fe-TTt- 
y, Cu-fTl-y. Mo-f/t-y, Ru-r^y© iaXt±2ffiIiL±^#ti-4ft1t#*4?rf^ffl 

15 nr^m^^y(^\mit^mY.\.tz.^m.-^mmp^(Dm\z.'^m-^m^M\-t>n^ 

7. A°;v7. u— 'f-^(7)m7feBgS=tt3J;'9#±«^^yai>VX(iM^^S'f ^>©fffi^;6^ 
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